Aims: To identify factors, which were related to being smoke-free and snus-free, respectively, among adolescents in relation to adolescents who were smoking and/or using snus, and determine if there were any sex differences. Methods: A questionnaire study was performed among students in year two in upper secondary schools (17-year-old) in southern Sweden in 2009. More than 2200 students completed the questionnaire regarding health and living habits anonymously. The variables were tested by χ²-test, before selection into the logistic model. Because of the salutogenic approach in the study, the results of the logistic regression analyses were expressed as Positive Odds Ratio (POR). Results: The prevalence of being smokefree was 75.6 percent for girls and 70.2 percent for boys, whilst the prevalence of being snusfree was 95.1 percent for girls and 70.2 percent for boys. Having a tobacco-free best friend was the most important factor that correlated with being smoke-and snus-free as an adolescent, for both boys and girls. Good living habits, such as drinking less alcohol, were also central to being smoke-free and snus-free. Conclusions: The results show that a tobacco-free environment has a great influence on whether or not adolescents stay tobacco-free. As the environment has a big impact, the school has a big challenge to work with the school environment and policies but also with family responsibility, norms and attitudes to tobacco.
INTRODUCTION
Studies have shown that smoking among teenagers is associated with different factors related to living habits and social environment. Parents influence their children through attitudes, behaviour and tobaccos habits and thus transfer whether smoking is acceptable or not. It is well known that smoke-free parents are less likely to have children who smoke [1, 2] . Also, parents' attitudes and active actions against smoking influence whether the children start smoking or not [3, 4] . Even tobacco use among close friends has a negative effect on tobacco habits among adolescents [5] . Older school mates, smokers or not, become important role models and have a large impact on teenagers and affect their tobacco habits [6] . Many people, especially smokers themselves, believe that smoking among teenagers of their own age is more common than it actually is [5, 7] . This misunderstanding can be seen as a risk factor, which facilitates a transition to becoming a smoker.
A large number of factors affect whether young people will be tobacco-free or not. The tobacco habits in the society and the individual's personal qualities are associated with tobacco use. Teenagers who smoke show low self-esteem to a greater extent. Furthermore, they show lower study progress and a feeling of estrangement in school [5] and they drink more alcohol than their smokefree peers [8] .
To use snus (the Swedish version of oral moist snuff) is a distinct male habit in Sweden. In the male population, 26 percent report snus-use, whereas only seven percent of females do this [9] . The same pattern is seen among adolescents, 24 percent for boys versus seven percent for girls in upper secondary school (17-year-old) use snus [10] . The difference in tobacco use between the sexes decrease when smoking and snus-use are merged. The few studies about teenagers' debut using snus indicate that snus is introduced later than smoking [11, 12] . If an adolescent is a smoker, the probability to also becoming a snus-user is higher compared to a non-smoker. Adolescents who both smoke and use snus are more addicted to nicotine compared to those who only smoke [13] . One study in Sweden showed a correlation between fathers and their sons using snus [14] . Young people who use snus also drink more alcohol than tobacco-free teenagers [15] .
Traditionally, most research has been about risk factors that are related to tobacco use. In this study, we have chosen a salutogenic perspective to find out what is related to being smoke-and snus-free, respectively, among adolescents. The method with positive odds ratios was first used and described in 2002 [16] . Salutogenesis implies a broad perspective with focus on resources, skills and opportunities and access to a social context in the form of family, friends and society structure [17] . An important role for health promotion is to strengthen individuals towards empowerment [18] .
Aims
The aim of this study was to identify factors, which were related to being smoke-free and snus-free, respecttively, among adolescents in relation to adolescents who were smoking and/or using snus, and determine if there were any sex differences.
METHODS

Study Population
A cross-sectional study was performed among students in year two of upper secondary schools in the autumn of 2009. The study was performed in southern Sweden, with 180,000 inhabitants in eight municipalities. All the 20 schools in the municipalities, both private and municipal, were included in the study. A majority of the students (66 percent) went to schools in the largest municipality.
The study comprised 2666 students. Out of these, 2238 students completed the questionnaire. The response rate was 83.9 percent. A majority of the students were 17 years old on the occasion of the survey, ten percent were younger and two percent were older.
Data Collection
Information about the study was given through letters to and meetings with principals and school nurses at the participating schools. The questionnaires were sent to the schools, and the teachers distributed them to the students who completed them anonymously in school.
Each student put the completed questionnaire in a sealed envelope. An attached form filled out by the teacher gave information on the number of students who participated, the number of students absent due to illness or other reasons and the number of students who refused to participate.
Questionnaire
The questionnaire consisted of 90 questions about health and living habits. Most of the questions were from the Swedish version of the WHO "Health behaviour in school-aged children" 2005/2006 report [19] . The questionnaire items on tobacco habits were the same as in the annual national survey of pupils in grade 9 and year two in upper secondary school conducted by CAN (The Swedish Council for Information on Alcohol and Other Drugs) [10] . These questions had been used on a similar target group and were thus established.
Dependent Variables
The logistic regression analyses were made separately for girls and boys. The dependent variables were smokeand snus-free, respectively. The question "Do you smoke?" had four alternative answers: "Yes", "No, I have quit", "No, but I have tried" and "No, I have never smoked". The dichotomisation was done with the answer "No, but I have tried" and "No, I have never smoked" versus the rest, henceforth named smoke-free. Adolescents who are ex-smokers have a high rate of relapse [20] and in accordance to this, the answer "No, I have quit" was linked to the smoker group.
The question "Do you use snus?" had seven different alternative answers: "No, I have never tried snus", "No, but I have tried", "No, I have quit", "Yes, very seldom", "Yes, sometimes", "Yes, nearly every day", "Yes, every day". In the analysis, the two first answers were dichotomized versus the rest henceforth named snus-free. Snus-users are dichotomized in the same way as smokers, which mean that those who answered "No, I have quit" belong to the group snus-users.
All independent significant variables from the questionnaire were analysed against the outcome variables using χ² test for girls and boys, respectively.
Statistics
The computer-based SPSS program (version 17.0; SPSS Inc., Chicago. Ill) was used for all data analyses. Following the salutogenic approach to the study, factors associated with not smoking and not using snus were identified using the χ²-test. Variables included in the model were those with a significant (p < 0.20) bivariate relation to the dependent variable and with low correlation (rs² < 0.20) to each other. All explanatory variables were dichotomized according to their median value. Correlation was analysed using Pearson's r coefficient.
The analyses were performed using a backward procedure, with a step-by-step elimination of non-significant predictor variables, until all remaining variables were significant. All analyses were performed with a sex-specific approach, and the results of the analyses are expressed as Positive Odds Ratio (POR) and 95% Confidence Interval (CI). In the logistic regression model for snus-use, 19 independent variables for girls and 22 variables for boys, were included. For smokers, 29 independent variables were included for girls and 28 for boys, see Table 1 . As the variables snus/smoke-free best friend, brother and sister caused substantially increased numbers Table 1 . Variables included in the logistic regression for both smoke-free and snus-free (inclusion is marked Sn = snus-free, Sm = smoke-free, G = girls, B = boys). The variables at the last step of the logistic regression are in bold type. Dichotomised variables, the positive part is mentioned first. Ordinal: Exercise: Every day (1) → never (7) Active (exercice: 1 -3 or physical activity: 1 -2) Physical activity (two variables; exercise + physical activity) Ordinal: Physical activity: Every day (1) → never (7) Inactive (other options)
Yes
Member of sports association
Nominal No
Ordinal: More than once a day (1) → never (7) Not often (4 -7)
Often (1 -2) Eating vegetables (Sm G B)
Ordinal: More than once a day (1) → never (7) Not often (3 -7)
Often (1 -3) Drink soft drink (Sm G B, Sn B)
Ordinal: More than once a day (1) → never (7) Seldom (4 -7)
Every day (1)
Eating breakfast
Ordinal: Every day (1) → never ( Ordinal: Always (1) → never (5) Never (5) Sometimes (1 -4) Helpless (Sm B, Sn G)
Ordinal: Always (1) → never (5) Never (5) Well ( Ordinal: very calm (1) → very stressed (4) Not stressed (3 -4) of missing values, separate analyses were performed to evaluate the importance of having snus/smoke-free friends and siblings. The Hosmer-Lemeshow test for goodness-of-fit was calculated, and the values for the final model are given. For all analyses, the level of significance was set at p < 0.05.
Ethics
Before the start of the study, ethical approval was given by the County Council's local ethics committee. The participants were informed in advance, and at the time for the questionnaire, about the aims and that participation in the study was voluntary. The questionnaire was to be administered anonymously in the classroom and no personal details were to be identifiable in any other way. The design of the questions was such that infringement of personal integrity should be minimal. 
RESULTS
Out of the 2238 respondents, 1110 were girls and 1128 were boys. The tobacco habits among the respondents can be seen in Table 2 .
Our results indicate that there was a difference between boys and girls with regard to being snus-free, Table 3. To be together with a snus-free best friend has the highest relationship for both sexes (POR 10.10 for girls, 7.32 for boys) followed by drinking less alcohol (POR 5.28 for girls, 6.19 for boys). Being snus-free was related to a snus-free mother and sister among girls, while being snus-free was influenced by a brother and father among snus-free boys. Another difference was that boys had influencing factors related to school attendance, not bullying and being a member of a sport association, while being a snus-free girl was related to good health.
There were many identically related variables for being smoke-free for the two sexes. As shown in Table 4 , having a smoke-free best friend was the variable with the highest POR for both sexes (POR 7.03 for girls, 9.03 for boys). To drink less alcohol and being smoke-free was related for both sexes (POR 3.97 for girls, 3.17 for boys) as well, just like living with both parents (POR 1.54 for girls, 1.68 for boys). The experience of having good health and regular eating habits were influencing variables for boys but not for girls.
DISCUSSION
Traditionally, most studies are focused on risk-factors for being a smoker. This study turns the perspective Hosmer and Lemeshow test for the analysis about snus-free were 0.849 for girls and 0.034 for boys and Nagelkerke R Square 0.186 and 0.325, respectively. Hosmer and Lemeshow test for the analysis of smoke-free were 0.407 for girls and 0.256 for boys and Nagelkerke R Square 0.460 0.386, respectively. around. It has a salutogenic approach and therefore studies variables that relate to being smoke-free and snusfree, respectively. It is important to learn why young people can remain tobacco-free. An important main goal of health promotion is creating supportive environments thus it makes it easier for individuals to take responsibility for their choices. A key concept is empowerment seen as a process through which people gain greater control over decisions and actions, which affect their health [21] . The schools have a key role in developing a health promotion arena to help adolescents make healthy choices in order to have good living habits, but also to strengthen the individual recourses and the adolescent's self-efficacy.
Understanding why adolescents have not used tobacco could help researchers develop strategies for designing health-promotion programs to reach teenagers before they begin experimenting with tobacco and to assist those who start using tobacco [22] . The most important task is not to identify single risk factors and remove them, but to be one step ahead of them. The health promotion interventions must focus on how to decrease the total burden of risk factors and increase the access to protective factors. This study can also give support to the idea and approach of health-promoting environments for adolescents. The schools' tobacco or health policy must include the overall environment and people's living habits.
Since snus-use is primarily a male habit limited to Scandinavia, there are not many studies focused on gender differences [9, 10] . Our study indicates that important protective factors for being free from snus-use are absence of snus in the near environment and generally healthy living habits. Obviously, the strongest factor related to being snus-free, for both girls and boys, is to have a snus-free best friend. Distinct differences between the sexes were also seen in such a way that male (father, brother) snus-free models influence boys, while female (mother, sister) snus-free models were related to girls being snus-free. An unpublished study verifies that boys expressed that snus-use was very masculine (Author, submitted). One limitation in the results was the poor Hosmer and Lemeshow test value for snus-free boys. Possibly there is an extended set of potential predictors.
This study showed that a smoke-free best friend was clearly the strongest factor related to being smoke-free for both sexes. To the best of our knowledge, no references from other studies can confirm the finding that smoke-free relations are important for remaining smokefree. However, many studies confirm that smoking in the near environment is more common among smokers [5] . Our study showed that the correlation was weaker with regard to smoke-free or snus-free parents compared to best friend. The social influence is not only if parents and/or friends use tobacco or not, but norms are also important. Parents and peers influence the adolescents' behaviour and intention to become a smoker through different processes. Descriptive norms influence the teenagers' behaviour to a greater extent than subjective norms, while subjective norms have a greater impact on the intention to smoke. A study has shown that parents have an effect on both descriptive and subjective norms, but peers only influence descriptive norms of smoking behaviour [23] . Peer influences are more important for teenagers, then influences from parents. It is not surpriseing that adolescents who live with both parents are less likely to smoke than those who live with one parent, since there is a larger proportion of single parents who smoke [24] .
All tobacco-free environments are resources for keeping adolescents tobacco-free. The results of this study indicate that being a member of a sports association is a related factor for both smoke-free girls and boys, as well as snus-free boys. Therefore, sports associations may be important as health promotion arenas and they have a responsibility to declare their support for a healthy life-style. A social context may imply protective factors or the other way around. In Sweden, for example, some sports (e.g. ice hockey) are associated with the use of snus [25] . One study showed that adolescents participating in team sports had a lower incidence of tobacco use compared to those involved in technical or strength sports [26] . The analysis of this study did not differentiate between the various types of sports activities, just membership in a sports association.
The relationship between low alcohol consumption and to be snus-free is stronger than being smoke-free. A previous Swedish study has shown that boys who use snus have an estimated alcohol intake that is five times higher than that of tobacco-free boys [15] . The friends that non-smokers associate with seem to have norms and habits mainly similar to their own. To have a smoke-free best friend interacts with low alcohol consumption, and one explanation for this can be that non-smokers consume less alcohol than smokers do [27] , and this is also seen as a related factor in this study. This indicates that social factors in the near environment are important protective factors for both sexes being tobacco-free.
Having good health is more common among smokefree boys and snus-free girls. This relationship cannot be seen for smoke-free girls, and a reason for this could be that even smoke-free girls report poor health to a greater extent than boys do in our study. Other studies confirm that good health is reported to a higher degree among tobacco-free adolescents than among tobacco users, but also that boys report good health more often than girls do [28] . There are probably other factors that have a greater impact on girls to be smoke-free than those found in our study.
From this study's results, a larger number of social environmental factors are found for smoke-free girls than for boys. The results also show that more variables are related to being smoke-free compared to being snus-free. An explanation to this may be that the smoke-free group is larger than the snus-free group for both sexes, especially for girls, where only five percent are snus-users. Even in national surveys, snus-use is less common among girls [10] .
This study is a comprehensive, cross-sectional study of students in the second year of upper secondary school. Reasons for the high participation rate of 84 percent may be that the survey was conducted during school hours, and that the students responded anonymously. The reasons not to participate were illness or not accepted absence, but the student could also choose to abstain from participation even if they were present.
There is always a risk that self-reported smoking habits among young people are believed to be under-reported. According to a Swedish study, there was a 98 percent concordance between self-reported smoking habits and cotinine in saliva [29] . There is no reason to believe that it would be different for snus-use.
For both sexes, an association exists between being smoke-free and snus-free (p < 0.001), and these variables are therefore not included as independent variables in the analysis. If snus-users had been excluded from the smoke-free group, the group had been tobacco-free. Since the aim was to study the factors related to being smoke-free and snus-free, respectively, in comparison to those who were smoking or using snus, respectively, the smoke-free group may include snus-users, and the snus-free group may include smokers. One indication for this was that smoking was also a risk factor for starting to use snus, and vice-versa [13] .
There are not many studies available on the salutogenic perspective of tobacco habits, and the lack of studies is obvious when it comes to snus-use. In this study, we used a traditional questionnaire but tried to look at the results from a salutogentic perspective. Therefore, data were presented as POR in order to focus on the predictors of being smoke-or snus-free, instead of the traditional way of studying why people smoke or use snus. However, there are difficulties involved in proceeding from a salutogenetic perspective in a traditional questionnaire. It is a challenge to find measurement methods with a salutogenic approach to adolescents' living habits and health, and how to find resources and positive factors and not only ask for risk factors. The results showed to what degree each factor was protective with regard to remaining smoke-or snus-free, compared to not having this protective factor. The results showed a relationship between being smoke-free or snus-free among adolescents, and they attempt to explain in a new way why many adolescents do not use tobacco.
CONCLUSION
The results show that a tobacco-free environment has a major influence on whether or not adolescents remain tobacco-free. As the environment has a large impact, the school has a great challenge to work not only with the school environment and policies but also with family responsibilities, norms and attitudes to tobacco. A healthpromoting school can be characterized as being a school that is constantly strengthening its position as a healthy setting for learning and working to give strength to and support healthy choices. Because of its salutogenic approach, this study is unique and may contribute to new ways of looking at tobacco prevention and adopt a health-promotion view that focuses on resources at both individual and group levels. There is a need for further research to explore why some adolescents remain tobacco-free, and to develop new strategies with a healthpromotion approach. As part of this, there is need to develop an instrument for measuring salutogenetic factors for adolescents.
